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Abstract of JP 2004007212 (A) 

PROBLEM TO BE SOLVED: To provide an input 
output buffer capable of protecting its circuitry 
against a voltage signal received externally 
independently of application / non application of 
operating power. ; SOLUTION: The input output 
buffer is provided with a power supply generating 
circuit 16 that converts the voltage signal EB 
externally received into a proper level corresponding 
to a high level power supply VDE to generate a 
reference power supply VDO. The power supply 
generating circuit 16 is provided with diode- 
connected transistors Pt 11 to Pt 15, and the back- 
gates of the transistors Pt 1 1 to Pt 1 5 are connected 
to nodes having levels other than the levels of the 
high level power supply VDE and a low level power 
supply VSS. Thus, it is prevented that a high voltage 
is applied between the gate and the back-gate of the 
transistors Pt 1 1 to Pt 15 at the application of the 
external voltage signal EB to the input and output 
buffer independently of application / non application 
of the high level power supply VDE. ; COPYRIGHT: 
(C)2004,JPO 
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ttisf np.f7yy*x^p t 6, p t 7-efD'j-jiso%is'iji:sn5 1 t£ ^ t 

s 8 ltt, ^ <Z> S& ft « ffi (3. 3 V ) iHK^tffl^EB ( W *. fcf 5 

V) SSonaHXAfl^tfAASnSi^Ct.s t£«J±{f^EB%®^73:t|{£ c ft «p m s§ 

m © » ft * ee ) fcwSEbrtti*fscfc3^irjii-e*So 

[ 0 0 3 6 ] 

tftt^snt^a^i^ c m % # u ft at ) t * ? © a fg ^ y - <7 * » &± c § t ^5 m m 
tt»?n«»T^«. © BS fc: # M Bf © a ft TtM W x 7 8 it, ^titgi^nt 
B*f tannins!: t tc ft & s JR^OS**'; — ^«SE«'»^-r<5ei t § o 

[ 0 0 3 7 ] 

s¥ 31 f & , XM^y7r8 1 til (ilttflVD E) tfl«?nt^4i^(i:{1. 
8P^5©iS^«Eif E B^A*Stl5fc, bv^v^X^P t 2©y— h-KWVIBk 
h -7 > 5? X # N t 1 , P t 3 , P t 5 , P t 6 , Nt 5 O y - h - V - X I (C ti i tS V 
DE?-*@^?)«J±A^EPiP^n^o Oil), C © *§ « , ^tl^7>-7X^^-H 

{t k t n ^ « EE « ± © * * ee & ep An * ft s c t tc «t t) y - h - k u << v ra / y - h - v - 

ft o c <D fc ft , oHfcAUi*^777 8 
[ 0 0 3 8 ] 

H * tc , ±3abfeJ^je©0ftWa , K©*W£E«l)6*WLfcAfcB#^y7r ( fg 2 * 01 ) 

m & m a -r 5 t ^ 5 n s # * o ft a 

[ 0 0 3 9 ] 
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iin5 0lB»*SPftt4fel60-f SiLT, « it tf W H 2 0 0 0 - 2 9 5 5 1 

# ^ * t? a x jk t fc ib & f % * v v r m m m w m ^ s n r ^ § „ 

[ 0 0 4 0 ] 

« J± £ #5 9 1 PMOS 9 2 — 9 4 S(fNM0S h ^ > ~^ X ^ 9 5 — 9 

7?tt5. h7>^X? 9 2 © V — XStf f7>^X^ 9 5 ©f - KiflVDDtl 

fflt^n, y-xtitivss ( ^ ^ > f ) & m * n r v s „ s ft , — >tt©F^>yx 

£96, 9 7 S^Y*-Fgl2tl, IE h 7 > ^ 9 2 O F > P A D t O 

Hci5ijc8a?nTv>«. io 

[ 0 0 4 1 ] 

£ <Dm&%L®.m 9 IB, tSVDDi!i'#6t*«^KS, «igV D D 

?fffVDD2 5:4)jEt5 0 — , It £ fig §3 9 1 f£ , tl V D D #fi IS^f (i 

^<0*ffi«».Oilpt£EVDD 2*4*t8. £1 © <fc 5 tc , *EE£j£gg 9 1 f± N Sf PA 
DKA7J^n^«jEEM^^S«^:«fiiftiaSi5LTS2P«JIVDD 2 ± j£ -5 0 C: tl }c J; 

fIVDD(DSilcfef>f , fflf PADKA*?n5)ttEif^5@B4fiit? 
J: 5 £lt^§„ 
[ 0 0 4 2 ] 

[^iiCiftbi^fctsifi] 20 

L^LS^fi, ±fB«EE£fig#§9 1 (025) » , t L T^fc ( 1 ) ? 

P ADA^AA^ni.iSlEifESgi^nT^S h 7 > S> X £ 9 6, 9 7 0Ay^y 
-httlIVS S ( ^ 7 V F ) fclRSflT^S. iinti 19, * M V D D ^ # ft L ft ^ 
(VDD=0) £?tl5F7V^X^96, 9 7 <D ? — V - >^ V ■> ? ~ hHtfttff 
ff* 1 ^!), f^UXO^ft^t C5 0 d © ® « , F7>-7X3> 9 6, 97£:PMOSF- 

[ 0 0 4 3 ] 

( 2 ) #V * - F & ft 2 n F -7 > -y X £ 9 6 , 9 7T?©SEFn-yy$4-^tB|31't5 
fc & fcl , )- v > v> X £ 9 4?I^T8f PADi^ilVS SMDDC/U4'||jnt 
V S „ 21 5 C<0i«T?tt, ISVDDiS'tSV S S kUilffitft F7>^X 30 
? 9 4AU>««K&l.fc, IftEVDD 2fflit^ITLTL^V\ @S5tt5tl± 
U^;V§j|^S¥tffiVDD2%4filt5Li:tff ta<S^TLS^ B 2* , c © F- 
7>->"X^9 4^NM0S h^y^X^flSL, *©y-U**«SVS SfcLfti 

•a- k & , tii^/tn^^x^i< 5:^tbt 9„ fosss, PAD*^A*sn5iS 

*BE«9*JtiE«:«ffifi:*1fBT«-&Tltlp«ffiVD D 2 3i T % c ttfT*%%:< ft 5 

o 

[ 0 0 4 4 ] 

(3) F7X->*X^ 9 6, 9 7 «: , if P AD-N P ( M # fa ) -NP-/-KAOiE 

■3 fc « (WAtftIVDDff«»«h, Sf P A D tinSlffif tftSV S S ( ^ 40 
7 V F ) © M fit T* $» S « ^ ) K tt , /-FAfr«f PAD ( £V * - F © HI 77 fa ) K « 
ItfinSCttiD, S¥1EVDD 20fffiA ? ffiTt§. ^ © 3g > tu IB ( 2 ) £ H 

H * x MF^y^X^ 9 6, 9 7 5PMOS F^y^x^ssts^ Sf P 

a Dfcje«ffiB#* , «A**ns»-&^, y ^ > ^ ~> 3 yistfo^sia^i^PMo s 
h 5 y y x * © g ^ a f* < * d , f nsc^^sifif ^A-t < s^Tf/uxcai 

[ 0 0 4 5 ] 



(9) 
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[ 0 0 4 6 ] 

[nnM^^^sfc #>©¥©] 

^ s (c (i , y * ? - h # a m tt m m s. tf as * & * k « # © « hl * n o / - f k s ti £ n 

#«fte,-il¥att, « » © M O S h^>^X^tc±^T51-ttP«jE{f-§-©«{4^j3)f?gm 
ftSTf«BE|^T5'^TMIBS^«M^-*^'r«.c C ft <fc »K ftffSI (ftHfimM) © 

[ 0 0 4 7 ] 

w * ^ 2 k is « © m m k «t ft tf , iteatciMo s h7y->*x^ttf nfn^^vt-F 

[ 0 0 4 8 ] 

if * :S 3 IB « © HJ! £ ft «\ MEttROMO S h5>*;Xiiitt, *n?hNft** 20 

si^tfe^T, ^©u^7^hffi^#/>£<^3cfc;^>gtg^£»3, ? fr^m^im 

Ilg^H^tSC fctckSSIifin;* hO±gitiP^ffl]±-r§c t^T'tS, 
[ 0 0 4 9 ] 

it jj< ^ 4 tc ie m © m m tc <fc n t±\ msbisiomo s h^y^x^a, ?n?npf 

£ *§ -a- T . ^©U^T7bB*t^/>£<^3c£^^i£-?;g>9, l^^Vfeifc^M 

[ 0 0 5 0 ] 

mi&mm t vmiz a?jtn^nft / >4< tfe2o©Mos h^v^x^^-a-tymjE^tw 
# is % is * , ^ ft e> m o s h^yj'x^oniftitgi^tiSMo s h ^ y 5? x £ 

tins v i^t 'Hi itts c % &rc*b, 4jt?n/ii*tff<otfe5 

M * <fc <Uft .5C fc rT t£ T? % 3 „ 
[ 0 0 5 1 ] 

ft*^6k:fBiJ©5gtmc«fcftfc? N MfB / >5< i: 2d©M0 S h7y^X^li?tifhN 
ft^il/MO S h^y^X^TliJtlt^So 

if * £ 7 fc: IB ffi © SI !W J: ft tf , ft f& jfr 6 A * £ ft 5 ft gP * ffi fa # ifi ffi Jt * /r L X y - x 40 
fcA^^ft, IS y — X t: y — h t^SincSSSn, » * iE £: LT§iC,nsSlfi« 

S ^y-yx^fc, 13 IB ft « J± m # i: * 2P « BE ft fc * it $5 L „ © Jt $$ JH fc: ft 

s ^#t?A*[e]£&^AttJ*^yy7'fcil^?,tiTV^o CtWciD, HLffBN^-v^/l/MO . 
s h7>j?x^©y - x — y — hFlf fftflNf t*;VMO S h^^^X^©fflffl«J±* 

Tf?tc^fffl%Mi;-f3 C t & T? * § o 
[0052] 50 



JP 2004-7212 A 2004. 1. 8 



m * 8 tc te ffi <d & m ic «t n ar , w*9Si7iM6owtt3&»— 5iE*oii*i«»*j*#ak 

[ 0 0 5 3 ] 

it * ^ 9 is m <d m m k <k n ar , is * £ 1 7556©flft*- 3SiB^©s**M^fig#ss. 

^ T? # & o 

[ 0 0 5 4 ] 

it * * i o (c e « © m k «t n « , m^w. i nm 6 (D®tifr-~mmm<Dmmnm£.®.^m 

[ 0 0 5 5 ] 10 

[|gK©*«i©^ffi] 

c m - * m m m ) 

hit. ^f^m^mi^ithrcm-mmmm^m 1 ~B9 e«o tiSP^fSo 

[ 0 0 5 6 ] 

y T 8 1 t P3«&«J«g|i#te it m -W#*f?f Ls ^OPJMfcfiUi*— »*«&-r«. 
[ 0 0 5 7 ] 

XffiA^f 7ri 1 « > AffiTJBKl 2, A7J1HS&13, HJiBRH, h U 77 ^ h 0 S§ 

Ai±i73lH]E§l 2 s ^SPA±/ff^tLTCDfl:JEfS-8-EB^A±llElBSl 3, h > h m$& 20 

1 5Rtf«JRffJ«lBllSl 6 fcfi 73 f 3 0 ft ft j£ 19 ft 1 6 « s AffiA^777 1 1 ©Iff 
« iB ( S « ii ) ^r^fiSc-r-SHIliS-pa&D^ mff{t#EBcD«{£&cjSUT:£j£Lfc82p«i!S 
VDO^Atil730E§l 2, A^@ESl.3atfh^^>h|gIESl 5 tc ft 73 t" <5 „ M/?yh 
BBt5S, A73-Sn§*ffiM^EB(CiSCfc«fi^rW-z>«ffiff-^BP^^jS-r§ 0 •?■ L 
T % A t5 m Eg 1 3B, * « ft J* El BS 1 6^4«tSl?lIVD o ts^v^t, « be m -9 
E B ( yl- g|5 A 73 fl ^§ ) £»«&*ffifcra£LT£jSLfcMX%0^L£V>rtafl|Il&{c|ij 

73 -r « o 

[ 0 0 5 8 ] 

Hi 73 EI £§ 1 4(c«rtg^0^A^f,©T :, -^ff^ARtf(±i7J*Jffll«^C^A^^n§o C <0 ffi 
73EISS14&, f-^i^A^A7Jt5t, ffl * M ftp ft ^ C fc £ "3 T £ JjSc L ft M 8P @ ^ 30 
A P , AN*Xlil*liI»12Kffl*"r«o fit, A tB 73 E! £S 1 2 . * *l 5 f&J Wft # A 
P, ANK:j£^LT£fi£l,rcSJ±{i^E BAf^i: LT^At5 0 
[ 0 0 5 9 ] 

«Ts :oAU^W7rl l o*iBo«#ll9i)«*»it5, Iff * A tti 73 0 IS l 2, 
h ^ h EI 1 5 JkZfXJj EIES 1 3 Cfe^T, 02 2~02 4T*HiLftlHl^i:ii© 

1 4f±-JKB9&EJSg-ftft-?$>3ftJ&, il<l-ef±i¥,W^l^re=Sr*B&-r« 0 
[ 0 0 6 0 ] 

0 a tb 73 ei s§ 1 2 <DMi*mms&%:^Tm$&m-?& % „ 

A W 7j El ft 1 2 «: , PMOS l-7>-77n t 1, Pt 2 R Zf N M O S h =y V 5> N X £ N t 40 

1 , N t 2^f x5„ 
[ 0 0 6 1 ] 

ccoAt±J*iHis&i2tc$5v^T, h^y^x^p t i oy-xsy'byy^x^N t 1 co y 
— h tc & * m ft j^c m ft i 6 D4^fnsi*nv d ojbUAsns,, ^<om<Dm^ 

[ 0 0 6 2 ] 

0 1- t> ^ > h El ft 1 5 <Dm#&3Mlf$.*ttt®S&El-V%>%o 

h V-^ ^ hmm 1 5«, ffiSSRt LTtoafiR 1 R P M O S h7 7-7Xn t 3 ~ P 
t 5 A 5 „ 

[ 0 0 6 3 ] 50 
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, p t 5 <d f — h tc a m m fE m m ss 1 6fciD4isn§i¥tivD0^A^?ti§ o 

[ 0 0 6 4 ] 

a 4 fcu a yj ® i 3(D*#w«j«*^-r[aaBi7***o 

A il m 1 3 ti N PMOS h ^ > ^ X ^ P t 6 ~ P t 8Rtf NMO S h 7 > X # N t 3 
~ N t 7 «: ffl 3_ S o 
[ 0 0 6 5 ] 

COAABBl 3Il6^T, b7>^X?P t h^y^X^N t 3©Fb^ 

y&tf f7>^X?Nt 4 ( N t 5 0y^htCtt«Sff^[ilSl 6fc± t)4fi!t«n5S¥ 10 
«*VDO*A*«n«o *OffiOi«ttH2 4fc^tAAiR8 3fcW«Ci«JhT 

[ 0 0 6 6 ] 

H5(i, « 8g 13 K 1 60M^«J«^^r^Tti3g&El^fe^o 

« S # }S tH % 1 6 . PMOS h ^ > X ^ P t 9 — P t 1 5, NMOS h^y^X^N 
t 8 ~ N t 1 2RtfSjEniR 2*Ii5 0 
[ 0 0 6 7 ] 

h^v^x^Nt 8, p t 9oy-bStfh7y^x*p t i oov-xa, rft m ffi * M 

V D E (***JgJ8t?tt«*tf3. 3 V ) Cj»8SftT^So h 9 > S> X * N t 8 O V - 

xtt, fi«tttlvss (y^yp) t»«?ft, F i/ ^ v (i h 7 > y X ^ P t 9 <£> V — 20 

XRIfb^y^X^P t 1 OOy-htgiJfttl/^o [6k hv^^X^Nt 8 © y 
?y^MifilffliSVS SKSItSh, h7>yx^Pt9, P t 1 0 Q / W ^ ^ — h 

BM/7ynBi s (03) oa*fcSftt«n.-KhU9>naBi 5t±Dt«s<i 

[ 0 0 6 8 ] 

h ^ > >> v X ^ P t 9©Fl/>fyKft, h7y?X>P t 1 1 — P t 1 4 # 16 #1 g jft s n 
. h 9 v s> x # p t i 4tttftf7yy7*p t i i — i 4fc»tt#i&#sa;&iRjfc&3«k 
5 k h ^ > x £ p t i 5^gi?nt^5o f ©f7yyx^p t 1 soFi/^yca 

BSD (Electro Static discharge) filOftftOSJiR 2 * 
[ 0 0 6 9 ] 

h7>yx?Nt 9-Nt i 2 a m m tc m m s n , #f-ha#^o Fi/^y 

, ;^y^y-mfi«ffiijBvs sK»«.sn t v> s 0 * re, h ^ > y x * n t 1 z to v 

-X(iffitfitfiV s sicgun, h7y^X?N t 9 O K Is A > t± h 9 V ^ X £ P t 
i ooKi/^yatfh5y^x*p t i ioy-xt8i?tiT^5, f lt> « 

B8l 6tt, /-KN4(Dtffi*»Ol!pIil(VD 0*WAt«o 
[ 0 0 7 0 ] 

*-Kfcl/Titt5i5fc»|[2nft) h5yyx*P t 1 1 ~ P t 1 5 tt , {* M 0 
^ LTStt^o 40 
[ 0 0 7 1 ] 

h7yyx?p t l i ~ p t i 5 it . m it fcf P S v- y n > a J: t 
« o * fe . h5y^X>P t 1 1 ~ P t l 4 0;Vy ^y->tt#«©Kl/^>fc»«?ti 

. h ^ is x * p t i 5o^7?y-Kiih7yyx^p t i scoy-xtgi^nt 

[ 0 0 7 2 ] 

c n ^ J: o . F5y^x?pt i i - p t i 4 n . s jp « m v d o tc ft l t * n ? n jir 7a 
fRi (pn) t%§iM:8i?ti, F5yyx?p t i 5 ti , fti^7yyx?p t i 50 
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i ~ p t i 4ti*fita§iacil?ft§ 0 IP % . h5y?X*P t 1 1~P t 1 5 

& , If flVD Ot^LT, rpN-PN-PN-PN-NPj t^^.fcptc^-^^- — 
[ 0 0 7 3 ] 

& fc ^ !OAtfi7J^>y7 5' 1 1 OffffltilO^TH 7 ^tlbfttf 5Uit5„ ft 

, « M ft 0 S§ 1 6 <D ft ft m * 1" Si B£ El T & 5 o 

if > A ffi 7J ^ V 7 r 1 lte«jg (ilfftlilVD E = 3. 3 V ) tf«J6?nT^5«^ 
[ 0 0 7 4 ] 

Z. <Di§j^ , MM^ J%m$& I 6 ic&^T , h7>">'X^N t 8(it>2tl, f ©^>Lfeh 10 
5>>*X^N t 8?^LTl-7y^X^P t 1 0 © y — h tffiititlV S SAU^Jtl 
5, i:tiE± ^ h7>-^x3fP t i oiityjn^, 
[ 0 0 7 5 ] 

21 OSItBv « S( ft fig m S8 1 6 (i , S7!C/^tJ;5t, ATaJfiSmEEif^tEB C^gp 
A7J«^) OSffiKHbef, ftffillVD E (3. 3 V) Offi^toIfSIVD 
0^±figLTffi7j-r§ o H K , ilcDi:^i««fiLfl;jSVDE<fci3SV>®fe ( 00 ;t fcf 6 V ) 
^RdiJii^E B^A7J?tl5f ^Kfe^tfe, fOlSiH^y^'X^Nt 1 1 ~ N 
t 1 5 K J: !)Stttt)BVD E (3. 3 V ) <D « fi * ffi P¥ T £ n § C K «fc t) B§ 3 . 
3 VOl¥IlV D otfiBAJns, 

[ 0 0 7 6 ] 20 

^ ^ T? . Affl7J^'y77 1 1 tliitftti&jnti^i^l^ (iP^ifttftlSVD Etfi 

ffito vt§§i-&) fc o r m m t 5 o 

£ CD M , Mm ft !%® 8& 1 6 icis ^ X . h5V^X^N t 8(it7^ns h 7 > 5> X * P 

t 9iu>?ft5, s: n ic & <o , h^y^x^p t i oiU7?n, m^ft^HKSi 6 a 

s m 7 ICTfst £ 5 ATJ^tiSlIfl^E BtjSD/clfi%jf-3l¥«gVD 0^41 

-r s 0 

[ 0 0 7 7 ] 

mifct % t, m ^m&mnmmv s s tmmmn.^m-Dmi±m^E b w xti % tizm-s. 

If 1IVD Ott, fg«fe«?ISVSSSP^0Vt^§o 

S fes V D E t ( 3 . 3Vlg) *iOtEf§EBtfAA?n51 30 

, tlf«@f§l 6ti, fOtEIf E BOttt*h7>S>X*P t 1 l~Pt 1 5 K 
iOIESTLftfffi^jfOlf fIVDO (043, 2. 07V) ^tsltS, 
[ 0 0 7 8 ] 

wtttiTs T&mi&mmv d e ± d s^t is («^if6v) ^soie§§e b^atj? 

*JgftjSlslKi6tt, f©*flEi§EBOltt*h7>i?X*P t 1 1 ~ P t 
1 5ti!)tESTLrct(i%)fOl¥fSVD0 (0^v 3. 6 2V)^^j,gt-§ 0 
[ 0 0 7 9 ] 

d €> cfc 5 te , * m ft J* HI «f 1 6!i, « ?g (StffitSVDE) *«l&*nTV«:^ttlt-p 
x llff EBtfA*Sn§S^T$7tfe, «3 VgfiOi¥IilVD0«4it5, 
[ 0 0 8 0 ] 40 
cct, y-FN4tffitfitSvssi:©fltciilt Ifii4o) coh^v 

S^X^N t 9 ~ N t 1 2 tfSf ?nt^5o C (Dfc® , h^^iSX^Nt 9~Nt 1 2 
/!• L T jJS ft 5 U — ^ £ « /J> 5 ( $J x. tf s H (DmS, F 7 ? N t 9 — Nt 1 2© 

y-htffiHtlfn3. 3 V , 2. 16V, 1. 2 4V, 0. 5 2 V % D , h77>^ 
X £ N t 9 ~ N t 1 2 Slin A3j--^-£«lx.5n5) „ 

[ 0 0 8 1 ] 

s h 7 > s> x * p t i i ~ p t i 5©/<;**sii*i*u — *a»«E*Wtt* h v > *j x * 
pt i 5#f7y->*x^pt i i ~ p t i 4t«LTi*ifli (np) tgi^nrv^ ( 

[ 0 0 8 2 ] 50 
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f£ e. k N h =7 y x $ p t i i ~ p t i 5©y-Ki, « s b# t * it « n<± © js v fid 

(V-XI) Jg SS £ ft T V S «k * ft £> h 5" V S? X £ P t 1 1 ~ P t 1 5 liSSl/t 
K^SP^T, @W^t§l?tlVD 0*fll*J:<*iR"r«e:fc*i'Rri)6Tf3B* e 

[ 0 0 8 3 ] 

in £ T . « $g ft j£ HI & 1 6 « . E S DftlCftfcOfiffiR 2«i^T^5„ C ft tc £ D , 
*J±M E B©*ffi#*L<£{fcL;te»-&fcfc«lp«SVD 0<Difttitfii^n5. 
[ 0 0 8 4 ] 

^IT, c © **f* J* IS BS 1""6' fc * !> £ # ;£ ft £*p * W V D 0 % A & 73 Is! MS 1 2, A 
7j HI Jft 1 3Rffffl^]@Sl 4lCtti?n5„ C ft £ D ^ SffilS V D E ^ffilie* tl5 10 
t/«»2ti«:v^t8(lt36f , J.oA732ft&mj£«^E BClfiCifcP.f AfiiA^ 
>y 7 T 1 lTO*?OlI^y-?l«!OS±^l»Jh«n5.' 
[ 0 0 8 5 ] 

ffi . **St^«8©*Jgf¥fi8lalKl 6 K v> T , SlBBfcLTi*«n5I-7y?X*P 
t 1 1 ~ P t 1 5^r, |8lCgti5(i:NMO S h ^ V X £ N t 1 3~Nt 1 7 IZ £ D 

l«LTUl/\ l¥M-r?>t, F7>->'XMt 1 3 IftSV D 0 !c»LT17J(d] 
(NP) £&3J;5fcjgi^£ft. ftecDhvV^X^Nt 1 4 ~ N t 1 7li, ^ © b 7 1/ *J 

X # N t 1 3 tgi^^^Ifctii^Cii^nSo BP % , hvV^X^Nt 1 3 ~ N 
t 1 7 l±, l?fiVDOt»LT, rNP-PN-PN-PN-PNj t & 5 i 5 II ^ 

[ 0 0 8 6 ] 

3c fc , tiOtf ^>"^X?Nt 1 3 ~ N t 1 7 © y — h « „ t£EBT»t£*tUtffiO 
ift ^ fid (fS Kl"fyf) fc-tft-^ft&lRSftTVSo C ft k: J: 0 s #F5>->"XMt 
1 3~Nt 1 7^gSUlftJii§i:ttfTt, lu 12 |Q * K , SKf?!c#©±SAfc<fc3 
1¥«IVD OO^Kj^rffl^T. l^tt51te%jf^l¥*IVD 0^ffijgj;<£j5g-r 

5 £: i: rT IB -e * * c 

[ 0 0 8 7 ] 

^t, _t izfi LAc p m o s P^y^x^fist^lnCtt^ttfflT'iiSo bp ■e » ns-> 30 

'J^yliltPMOS h^Vi'X^ ( h ^ > S>' X £ P t 1 1 ~ P t 1 5) Jth"f 7 V h 
t £ m & K a . h ^ 5? X £ « 51 ^ h y 7° ;V 9 1 fl, fc f § ft £ # & § „ c © C fc « N U -Y 

7 ^ h a ts © it a fc # 5 ix ^ x ;v & « © m ta & tf aa a 1 s 0 if m k o & ^ 5 & * , n x h 

*U#t5. o T . PSi"j3yl«*ffl^5i|$tt, PMOS h^y^X^ (h =yl/ 
"J X # P t 1 1 ~ P t 1 5) E±D«)8b, Nli/'Jnylfi^lV^f^fi, NMOS 
h ^ > S> X # (f7>-yx^N t 1 3 ~ N t 17) (C J; 
[ 0 0 8 8 ] 

IP 13 „ 0 9 C a ) Til, P M O S h =y > *J X £ P t 1 1 ~ P t 1 5 <D y 5 f — h M S. 

, tnfnoy-xiEkittttsv s s £©#EEfcT£fig£fts*{fc*t#o«t:5k:fii 40 

IfniV^, #h^^i?X^Pt 1 1 ~ P t 1 5 It % If tSVD OICfLT r N P — 
NP-NP-NP-NPJ t^Si^L^^t-FSl^nt^S. S ft . 09 (b) T? 
« , NMOS h^V^X^Nt 1 3~Nt 1 1 <D/\v 9 f— h Ml±f)K f tl f fl <D F 1/ -T 
yifffcfitSilV S SfcO^EKT4SSn5«ffi«Soj:9lcii?EnT^5, «• 
F^yyX^Nt 1 3 ~ N t 1 7 « , S?tSVD Ot^LT TPN-PN-PN-PN 

- p n j t a s <t 5 xv * - f ^ ^ ft « o <ifte)©«^Tfti, ^ »y ^ y — > n j± ams 

[ 0 0 8 9 ] 

«±fB5EbfeJ:3K. ***«JI8fcJ:fttfx KT^iS^lt 5 0 
( 1 ) AiHA^777 1 1 » v n 6 A 7J £ ft § « JEE « # E B S « « ffi * M V D E ic M 50 
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j6-r*a^ft*ttfcK»LTat*p**vDo*£j8-r3«*fl5j«iai&i 6 ^ « * 5 „ mm 

f^lHBl 6 it N * — FSl^nfch^Vv'X!? P t 1 1 ~ P t 1 5 ^ 

if A . ?ft5h5V^X?P t 1 1 ~ P t 1 5©^7^^-ha^tffi«IVD ERfffg 
tffilSV S S«^<0*tt%^oy-HfcS»4ftTV^5 0 CtliaO^ IlfitSVD 
E©«*&W/#P«t&^lcBBt)5T^ Jl-f A»6 0lflEfl#E B OA* ^Cttg h 7 Vi^X^ 
P t 1 1 ~ P t 1 5<D^—h-^v5?—hr3fc?Kn!±tfWbUZtl&C£tfffi}k-£tLZ>rc 

[ 0 0 9 0 ] 

( 2 ) P- V X £ P t 1 1 ~ P t 1 5 (D o % , h =7 is i? X # P t 1 l~Pt 14 fc£ g 

V D 0 LT«;t^7X k*S3Srift (JR?5rl&) fc: £V * — KSfttSfu h 5 > 5* 10 
X^P t 1 5iil¥tIVD 0 tJtLTl^W 7XtS§^lRl (jMTf fa) K ? >( * — Fffi 

tS d fc T? # , 1¥1IV D 0 Olli^gWttSltfctSt? c i: AH t? # s o 

[ 0 0 9 1 ] 

(3) Sh7y->*X$Pt 1 l~Pt 1 5 0t'-Mi, Rtfif iSV D E j; D ftv^tfi^ 

n-ommm^ e B^x^snsi^tT, k « ee « # e BotfEHTiefi^ittsifcft 
^s? (v — x) tgisntv^o cntciD. fns h^y^x^ p t 1 1 ~ p t 1 

[ 0 0 9 2 ] 

(4) n. M ft J« 0 Eg 1 6 (± P- ^ > 2? X £ N t 9~N t 1 2 it ?U jg M £ n T & 5 * JE 20 
ffijf^ffa^lfX-So ^nSh^^^X^Nt 9 ~ N t 1 h5yi/*XMt 9© 

y-baifiivDot«i*n, p- ^ v x ^ n t 1 o ~ n t 1 2<oy-Mi?n? 

[ 0 0 9 3 ] 

KT> *SI%Iftfl:LftSr^fli«l6S8i 0, Hi ltffioTIfltS. $ s # S6 
88 tt » & a *f XT -< y 9 & &WtiQ1&t Lit?— A *° — h ( 3 X 7- y * # — h ) fe 

UK?? T 1 1 £ 43 T , A LB Z7 0 SS 1 2 S. A 73 fH IS 1 3©*fig%-gP£MLfcfe©T? 30 

t § o 

[ 0 0 9 4 ] 

0 1 0 i± ^mmmm<ox\nti^im 2 2 «sisi-efe§o 

AtHZ7fHlBS2 2ti, 2OONM0Sf7>^X^Nt 1, Nt 2t*||2n5*- • 
FL^-Y>'S<Dtf}ZJ«tl^#t-5AtBX3[l!^7?a55o Chtt, ^3 ^ Xf -y htci 
v^fi5AUl*^y77li, + 5 VOtlC7;V7 7y?n5ltri%fflV^T^3 X -r >f 
y*©tt«WS*«ttJ-rsfc©T?*»K AHb7J[HlSS2 2«, H U"<;l/iDai7J^^gJ: 
V 1 ft T § o 

[ 0 0 9 5 ] 40 

HI 1 Ca) , (b) tt , **MJgfficDAzJ0£g2 3©@gg0^;fc£ o 

A 73 [U 2 3 « NMOS f7V'>*X^Nt 3, SfiR3~R5, n^/^-^CMPR 

if'J7rvyx@K2 3 a%fi^§ 0 

[ 0 0 9 6 ] 

11 1 ( a ) fC 5k T £ ? }C , h7>^X^N t 3 0V^XiilliIfiR Sf^ 
EBR^XASn, Plz-OfcttilpIIVD 0«fiRR 4, R5fc.±t>fi;St#JEL;fc* 

fi*U7i?ti§c LOh7>->*x^N t 30-f - hfcy — xtttlvncgijn, to; 
- F I MOtfi^Mcilf^ny^i/-? cm P ©£6A7iS?(i:A7]?ti5 0 c © n > 
Mlz-^CMPO^EisAAifKli, HI 1 (b) (CgtU 77 1/^X0*2 3 
OS? lEi§ I P AU^^flSo ^LT, n>^l^—^CMPtt, 7-F I MOtffi^ 50 
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I¥f ff(l§ i p © m £ t) « 2M£ v» *» * it © L , * © Jt « s JS d t l u * n> / H 

[ 0 0 9 7 ] 

>;7 rl/>X!B2 3 ati, ffi IrE R 6 ~ R 8 , I N V 1 , I N V 2 , F ^ 

> 7. 7 T — f — F T G 1 , T G 2 ^ fit tL 3 „ 

#h7>X77-y — H G 1, T G 2 PMOS h^Vi^X^ tNMOS 

^ J:^&li$ti§„ h7>X7T-y-h T G 1 OA7]a?C!iigV D E^gJf[R 6 

~r 8 k& DSK^jiLfcsmteii^fitt^^-off^^A^^n^ F7>x7r-y-f 

T G 2©A77*S?t;:««MVD E^fiSR 6 ~ R 8 J: t> S K # EE L ft 4£ * & fil © * ft * 

o m if a 77 s n s o io 

[ 0 0 9 8 ] 

F ^ X 7 r — -7 s — MG 1OPM0S h7 7^X?i?)r°-h;: h77X77-7°-H 
G 2 © N M O S h^^^X^©^— httSVtcgfl^tix * O^- MC tt 3 y/<U- ^ C 
MPfrSOflf Xff-f >/^*@Bl NV 1 ft^LTStsAASni, £ ft ^ F?7X7 
7-^-hTG 1 © N M O S h7 7> ! X$©r*-F&lfh7 7X7 7- y-FTG 2©P 
MOSh^y^X^O^-Httt, StXS>-fy^-#@»I NV 1, INV2?MT 

Atj * n s o 

[ 0 0 9 9 ] 

CO'J77V>XIH8 2 3 a^B, ±tan:x/^U— *CMP:fr£tfj772*l3fi^Xfc:fSi; 
Th77X77-y-fTGl, TG2S»flIWtty .*7MW«n«. f LT, 'J 7 20 
r > X HI Sg 2 3 a It, F77X77-y-MG 1 ftU^ftlS^fcl^SiiR E FH 
^r|foa2p*EE#^-I P ^ tH 77 L s h7 7X77-7* - 1- T G 2^4-7Stl5S|iclM 
ER E F L^toSSptffff I P^t±377^-?.o 
[0 1 0 0] 

J-X T\ £©=fc?&A77[n]g§2 3 *«*5 7 r ©fti*Kffit 5. 

ffl KT , ->*h YXf-f 7^^-KcfflV^n5AtHiJ^7 7 7T'H:, 7v 77 * H U ^ ;V t R it 
tiif Iff ( JX T s Psf ffi « J± V I H ) /A*«L1^^7Vi:ffiiK-rsHHit«£E (KT, EH 
ilffVIL) tf3. 0Vg£(*g*jE(i5*ffi«jgVDE = 3. 3 V ) - 0 . 3 V ) 
K 2 ti £ 0 co±5aAtH7:^y 7r?a> ^©ft§{imj±fc£-pTt!j'f'p-r;5F5^v ? 
xjoy-x-y- nofti^o. 3 vsst/>?v^/cs6, F^>^x#©ftfFjb^ 30 

[0101] 

^mmmmv) xiimm 2 3 Tit, n ee m m e b r^irr 3^/rLtb7>> ! x^N t 3 

oy-^CAA3nSi5ELftCi:T, «J±fS^EB ( yt g|3 A 77 fl ^§ ) © * ffi U ^ ;U fc 
JSCT, /-K I MOttt«lSOBB«tfE (3. OVggE) $ 1?±S? 5 C t 
t$5„ h?yyx*Nt SOKU'fJ'iCtt, llptlVD0*fiSR4, R5 

C i D fijn^ff L fctfitf AS ? n§ .J: 7 £ L Tt c t T\ / - F I M©f ft* 3iStt±t 

i#t«c ttfBitsns, 

[0 1 0 2] 

l J7 7l/yX@llg2 3 aii, A770E&2 3 OH>Ab- ^CMP^f.ffl^?niiifX^ 40 
Ll/^;V^P»Hb^;Wi;gftLfc^^5 77*T 5 ISplER E F L ( 09 * fcf 3 . IV) ^jf 
ol¥f ffif§ I P^ifl7Jt§„ ^LT, 35 (c fi x H V ^ ;V e. L P ^ ;V g ft L ft 
^^5>7*fl¥IER E FH («i«2. 9 V ) ^W^SpltEEW^I P * tti 77 f 5 „ 
HP *> , 'J 7rU>X@»2 3 ati, -7^ = 7 F h >; if HIS t L till c ft fc <fc t> n y 

[0 1 0 3] 

^ ^ *s #ij * If 3 . 0ViSJ:S^«#lctft^?$S^^5Cti^t, # a X t- 
-f 7^©ti!Sffffi*ftfflt8ftft©^ -f 77#-hf Etffl3:AtB7]^7 77 t 



(16) 
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[0 1 0 4] 

( m h mm m m ) 

kt, *mm?z mteitisrcm^mmmmtzm i z , 01 3 icu-? r mm? % * wu * h as 

[0105] 

HP -5 , 0 1 2 £ N A*^y7r©ia»«lJ««^-r^ny^HlSB|-ffaBt>s C0A*^y7 

x £ CD A 77 y 7 r 3 1 ± 13 L fc <£ 5 % i>' 3 -Y X 7~ ^ 7 - hf tSffltSl^lC 
s Affi730ESl2StfA*0SSl3^®-||*Jf$M£D^^^^-3AtH*ini£&2 2 (01 
0) StfXAl»2 3 (01 1) E^XTISUU^. 
[0 1 0 6] 

* fe , 0 1 3 t4 > a#/^y:7r©IH»*^*as^:7ny*iagSBI'rfc!K c © ffl * >t y ? 
r 4 l t4 , S-iiSIloXttiA^7 7r 1 1 :&> 6 A 7J HI E& 1 3^#BSLrc«^T&5 0 
[0107] 

fflv^itfci!), A 73 * y 7 r 3 l <D „ ^ W4 m /<; y 7 r 4 lco^^st^-r^ci: 

fe Bl HI T? $> 5 a 

[0108] 

( 0 E3 #1 fife fl£ SB ) 

wt> *HBj^ftf*:fturcmra*fife^^%0i 4 ~ 0 1 8K«otiiit§ 0 ^mmmm 

lis ?BRt7J*fiSt«l«Ofcft, *JE##EB (TfffiSA^ft^) *H U^;M<:@5£?- 
§ fc * <D 7 ;l/ 7- y 7° jg 3tl X It L U ^ ;l/ K @ }£ f 5 Tc #> <D 7° ;V ^ 9 > S Si * ft A fe A 73 y 

77co^Tiit5fe©T'J5§ 0 w % si — mmmm t mmommm^K « ra — *j *t * a- 

L t ^ 5 o 
[0 1 0 9] 

$f, 7;V7 7 7SR#^AA^7 7r£o^tiIt5 0 

0 1 4 ( a ) f £ 5 £ x Mm, 7;V7 7 7Sjn^i^/cAA^7 7 7 5 1 fc: J4 „ ^ <D 
IffKiJtClATJ^y 77 5 1 k 7° ;V 7 y 7° ffi 3n £ © g ft * * SC « t) IK T Tc tb co m 

m m # p cffAASfts. 

[0110] 

i¥ J£ T % i: , 01 4 (b) EgtA 9 ft, A 77 /W 7 r 5 1 fclfelt&flEEfit^E B <D Xf3 
Sf ttATJfillRR 9©-i?|fcii?n, ^©fi^R9©ffi«S{±7*;l/7'y7 0 gStR 1 0 
RtfX<7f*f tLTOPMO S h5^^X?P t 2 1 D E lei 

i?nn^. fit, h ^ > i? x * p t 2 1 © y - b ic m ffl m p c w a 72 n s , m 
„ h 7 y y x ^ p t 2 1 oy-mM»i^p coA7iK;i/^g£^-&5fcfe<?)7;v^ 

^yJSffiR 1 l^^LTffilfifMVS S (y^VF) k»«t*nTVSo 
[01 1 1 ] 

c <d A 77 y 7 r 5 1 B, a fir ffi ffl Rf fc 14 . SiJfflifPCtiUyyyx^p t 2 1 an 
IIVDEt7 , ;l/7'?7"SKR 1 0tfiMt;tl§ o - 77 , IS f* H# 14 , ffil M 19 
^PCfCcfct) h =7 > 57 X # P t 2 1 *U7$tl> « Si V D E £ 7° ;V 7 y 7° ffi St R 1 0iO 
gi^IlrfnSo Ctltit), KMBf(C«7°;l/7 7 ^7°ffi|r[R 1 0 4itn8!J- 7tS^ 
BltLTA*^7 77 5 iortaJ|HlJ»oliffmft*iEI»KfJ5J:5K:LTV»*o 
[0112] 

tC^f, COA7J^'V 7 7 5 llC7i<';H-7||tf|f, 01 4 (c) t^ti? 

N «XtfflVDE = 0V, « jEE m E B = 5 V , BIflie^=0V<0ttJfifc«:S»-&K: 
(4 P- -5 V S>~ X * P t 2 1 OV-X - KU-fyBRtf FU-fy-y-hHt 5 VOlf 
£U£o S£ o T , Lft7i-f;Hz-7i£fetUP7y^X?P t 2 1 <o » fll * B& ± 

[01 13] 
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m 1 5 it , 7x-f;Hz-7t*f)SLft@ 1 4 ff)A^A*7 7 7©Ii0t365 o 0 15 (a 
) i •? £^ £ <D At} ^ V y 7 5 1 a t± v Sltl^P C*UV^ - XHll§&5 2;5.tf^- 

^ F HI E§ 5 3^Mth7>-77^ P t 2 I <D ? — Mc A 7j £ ft 3 <, h v > >> X ^ P t 2 

1 cd y — x a , m m ft at hi ss i 6iaM«^nsiftivD o c 0 5 # m ) tgi? 

tl 1 1" 1 5 o 
[0114] 

cOj;?4AJ]^'y7r 5 l a t? & „ gi 5 (b) fc^ti^t, 7i^;H!-7^ (IP 
SillffilSVDE = 0VOS^) tfe^T« F5y-7X?P t 2 KD^f-^ ( 0 t£ , P 

- G a t e ) fc: & H U ^ ;V CO f| A 73 £ ft § 0 

[0115] 10 

!¥ L < t± , tUVDEtfOVO^ELVOI/OIMifif PC (0V) A 77 S ft 5 *§ # , 

F7y-7x?p t 2 i co y - h » h u * ;v © ft m a 7j « ft % . s s ihvd e^o 
v co £ h u^;Vcommm^ PC C 3 . 3 v ) A7a -Zftzm&lz s h ^ > i?X $ P t 

2 1 <Dy*-h!Cl±Hl/^;l/?)if ^ATJ^nSo IP ^ 0 1 5 (b) £M»flf P CO* 

vosjstf p c^ATjsn.s cttMuictscfctf-etSo se^T, c n e> co $g & . 

h^Vi^X^P t 2 1 & ^ 7 £ ft 3 fc , fifl^SJt&t^o 
[0116] 

7;b2"7 vgjtwt 7 7 fco^Ti¥iEf 5 o 

0 1 6 ( a ) lz 7jk T <fe o K , y^^'jygR^f ^.ftA^^'y 77 6 1 }C fc l/> T > « J£ {a 20 
^■EBcoATliS^ttATJfSHgKR 1 20-«tll?n, co ffi M R 1 2 <D AS 4S l± 7* ;l/ 

^ 7 > g |ri R 1 3atfX^yf*?fcLTONMOS h 9 > S> X £ N t 2 1^5>LTfg« 

gfiivs stcgi^ntt^o fit, h7>-7x?Nt2ioy- h k a m ffli « # p 
c @I8 6 2^MtA7j?n«o ift . h^y^x^N t 2 i ©y-haiB» 

{B^PCcDA7Jl^/V£S^£^5ftfeC0 7°;V;r^>®#tR 1 4 ^/rLTfiffilfiV S 

s tsgsnti^. 

[01 17] 

^ tt, l©a^]^7 7 7 6 i 07i^;i/-fe-7i|i;a, 016 (b) ^ -r J; 5 . b 

=7 Zs *? X # N t 2 1 © V — X - F U > H „ F V V - f — h W & F P -f > - y 7 V 

- b R8 K 5 V co M ffi m & ± U § o ft o T , f Eiftlc7i'i' -b ^- 7 ^ (c It 5 F 7>7 30 
X £ N t 2 1 ©II^KitSffJS^SS, 

[0118] 

01 7 fi , 7i^;Hr- 7 £ ft" fS L fc 0 1 6 © A?^^ 7 7 7 ©Uii^fe 01 7 (a 

) fc: ^ f <fc 5 s C©A7J^7 77 6 1 a t± s MiftP C^'f - ^HIE&6 3, ^ > ■ 
F 0 £g 6 4/3:0 J ±l3-Y>M— ^H1E§6 2§Mth77v ! 7^N t 2 1 CO ^ — b A 7J £ 
ft 5 o h777X^N t 2 1 ©7 - X(i77f @S6 5Eil?tl, dtO^-y^-lE]gS6 5 
«s 01 7 (b) (C^fi 5 tSVD E©i^B?/#fi^ltt(5i;T h7>-77^N 

t 2 1 COV — XWte^ffiWftSjUVS S it ^ fi * ffi f= # B P <D M ffi fc ffi fll f 5 0 

[01 19] 

?LT, COJ;7^A7JM777 6 1 at'(i« 01 7 (b) £ "T <fc 5 , 7x^;V-fe- 40 
7 B# (iP^a«ffi«rJiVDE=0VC0^'g-) }5V Ts F7777^N t 2 1 O^-h ( 
0^s N-Gate) t B L ^ A7J . 

[0120] 

IKIi, tlVDE^OVO^tL l/^yHDSii^P C (0V) ^A^?^l§S^, 
h7>^7^Nt 2 1 OT 5 - Fta L l/^;l/©f^^A^^ tiSo £ fc , fi V D E if 0 
V©l^ttHl"<;P©l|iJ»i§P C (3. 3 V) ^AA?n§i^Kt, b ^ > i7 X # N t 

2 l©y-HcttLl/^;KDi*iIitAASft5. IP % * 0 17 ( b ) fc ffl m ft # P C co ft 
ff L T ^ -T <S 3 K x 3 . 3 VOMtff P C^A7J?n««^£*J^Tt, HSWIC0 

v©»j»fi^pc*KA*«*i«c:fcfcracfe:-r*jifc3B«Tfff*„ ^ t ^ cnf-ogi, 

h77^^^Nt 2 ltt*7Sh3ftii), SI*SltftV\ 50 
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[0121] 

± IB xB L fc * * M life £ tWt\ 7 )\> T <y 7 ffi Jft / 7 >V 9 7 > & fit * « A Tc X fj H y y 
r 5 l a, 6 l a©7x^/l/* — 7BJfcj|s?#£*;&SfrSCfc*R±rst4:*!<T?*S 

o 

[ 0 1 2 2] 

• M — illittt^ 5®Oh7>^75tP t 1 1 ~ P t 1 5KioTtfff B^i 
J± ff T S •£ 5 <fc 5 fc L fc #\ 5 © K: PI 6 *? =t <D i& <D 9. $> o T fe J: V> „ 

[0123] 

• S — ^flfiJEIBKlfeVT, MJ±fS^E B5f£HTJt5lS©M0 S h -5 > X £ ( ffi 10 
[0124] 

• 5g<Dl-7>yX$P t 1 1 ~ P t 1 5 <D ? % , I¥1SV D 0 ESLT1^U7X ( 

m # ft ) t s * 5 tc a r s 1- 5 > s> x * » , h ^ ^ x # p t i 5 1 pi p> -r s m tx 

h ^ $ P t 1 3^h7>^X^P t 1 4ft if, i<Df7y->*X^$oTt il\ 

[W] SHc , I8CSt5g©h7>^X^Nt 1 3 ~ P t 1 705%, l?t«VD OtM 

bTl;H7X^5§J;5tgit§ f^yy'X^tt, h ^ ^ 5? X # N t 1 3 fc: PS 6 f\ 
^OffiChyy^X^N t 1 4~Nt 1 7©{Sjn*^-<?S^TfeJ;V^„ SP % . I/U7Xt 

f 5 h ^ > X £ t± , 'J — *&»«Jft*ffiitf«Jifc©-e£SffiKT?fcntfJ;v»o 20 

[0125] 

• ^ — H fiS 7& f£ T? f£ , tEtS?ltLT4gff)Nf t^/l/MOS h^y^XJNt 9 ~ 

n t i 2tfstt^nt^§ff, 4 g ic pi 6 -r * © fl& co a asc g t? $ t? t t ± ^ 0 

[0126] 

• » — ii^i©Atii7J@SS 1 2 (B2#l) S, 81 8t*tJ:5lLSItSCi;?, 
7 x ;V -te — 7KJ*lStftXWA0Bl 2 a*i«t5Ct!B'TJ*6. Plt^t, CO 
AtU^BSl 2 at*V^t, 1- ^ > X £ P t 1 <D y — MC & v y ^ 0 Bg 1 2 b*^S«^ 
nn^ t f Lt v CCD^-y^HS&l 2bft, ® # B# iz it „ ill ftf IV D E [cSt5^t 

m±)®m i 4 ip6u**n*w»fli*AP (hi/^^/li/^;i/) 

V s X ^ P t 1 oy-HcXAU, 7x4";Hr-7ieE(i, £ * * U V D o M r3 ^ x m V 30 
I§ap4 h7y-7x^tp t icy- h icATJtSo £ , h7y^x^p t 2©y-i- 

tcte^-y^umi 2ctf||ftl, COD^-y^IH^l 2 c « , I*«S V D O Cl^^T 
h^V^X^P t 2 0^-htfilfilSV S S?Ait5„ C O <fc 5 ft XtfiJj E] g§ 1 2 

[0 1 2 7] 

41 * fc X fti A) y 7 T ic $3 T , 

fi^T-«J±P$T?^TMl6»2P«£i^3£^-r§fcJ6cr)«mOMO S h^^^X^fr&fti. 

ft H # m * fit A > fu IB it SSc O M 0 S h7y-7X^<D;Vy^y-MifEiafffgS(fI 

( # is 2 ) mbssiomos h^yi/'x^ttfnfntf^^^-FiisnTft!), * 

*-K»«SnftIROMOS F^:v2>x*©5%4>&<fc&M4ajbMO{±, iu 12 a 
¥tIt»LT^H7Xfc4§*[SESiShT^5L fcStf ttSMIB 1 SB »£ © A 
tH7J^77r, 

(ft IB 3) MSll(tf)MO S h ^ > S> X £ & , f tlfllNf + ^;l/MO S h7 7y*X^ 

•eii^ti^i: t?tafct5#isi 2iBt<DAai*^7 7/„ 

( M IB 4 ) WBNf + *;l<MOS h7>fX*oy-H4, ItiaiffiBT^KiS^ltt 50 
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( H 12 5 ) MIHNf t^^MO S h -5 > v> X £ <D v 9 f — Y <D M fu It . M f B ft EE S T 
B# « m fft W ii * & ? tD « fft W SB ffi flt {ft « M i: <D n fft iS * jg frE ^> BE b fc * fif$5 

( # IB 6 ) fElSCOMO S h7>v*X^ii, f tlftlPf t^;VMO S h7>->*X^ 
?*J*£n*cfc%«*fc*-SttinXii2l2*©Xlfi:*jMy:7ra 
( fif IB 7 ) M IB P 7 1 -v * ;I/ M O S h^>5^X^cDy — Mi-, M IB ^ g|5 W EE ft <D W EE |S$ 

Q 
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